In the main the few studies that have been made on the decomposition of leaves have either been made under highly artificial conditions (5) or else over a short period of time (1, 3, 4) . Therefore an experiment intended to supply natural conditions as nearly as possible and lasting a number of years was set up in the fall of 1934.
In the main the few studies that have been made on the decomposition of leaves have either been made under highly artificial conditions (5) or else over a short period of time (1, 3, 4) . Therefore an experiment intended to supply natural conditions as nearly as possible and lasting a number of years was set up in the fall of 1934.
Leaves of sugar maple, hickory (several species), white oak and black oak (several species) were collected from the ground during the period of leaf fall; needles from the red pine were collected from the tree, using needles ready to fall. Weighed quantities of air dry leaves were placed in wire baskets 24 x 24 x 6 inches made from galvanized wire. Half-inch mesh wap used for all leaves except pines for which quarter-inch mesh was used to keep the needles from falling out. All baskets were supplied with a cover made from the same material as the rest of the basket. The baskets were placed in the field on November 17. The pine needles were placed under the trees from which they had been collected. The others were placed in a mixed hardwood stand. Before the baskets with the leaves were put in place all fresh leaves were removed from the ground so that they rested on partly decayed leaves. The baskets were placed on level ground to insure that all parts came in intimate contact with the soil. Besides the single species or mixture of species as indicated above, the oak leaves and pine needles were mixed in the order of 72 per cent. of the former to 28 per cent. of the latter. This was done to simulate mixed stands of hardwood and conifers, and to discover whether there is any foundation for the general belief among foresters that there is more rapid decomposition when pine and hardwood leaves occur together than when alone.
The amount of leaves placed in each basket was not the same except in pine, because the leaves were put in weighed baskets first and then weighed. The pine needles were weighed separately and 400 grams put into each basket. The amount of the other leaves varied from about 200 to 300 grams per basket. This quantity of leaves was undoubtedly larger than that which would normally have accumulated on an area of four square feet during one season. The oven dry weight of corresponding samples of leaves were made so that every year comparisons could be made between oven dry leaves.
At the time of setting up the experiments it was thought that maple and hickory leaves would decay very rapidly and therefore only four baskets were made up of these leaves, whereas eight baskets of the others were prepared. The original intention was to remove a basket each spring and fall, but it was soon discovered that if this were done the supply would be used up long before the leaves had completely decayed; therefore, longer intervals were used in later years.
Due to the difficulty of having the baskets made, about a month elapsed between gathering the leaves and placing them out, and during this period they remained in an air dried condition. As there was no appreciable rain until November, there was perhaps little or no delay in initiation of decay during the first fall.
In the fall of 1935 large meshed wire netting was placed over the leaves in each basket and fresh leaves of the proper type put on top to simulate the fall of new leaves. No more leaves were added after this.
Considerable difficulty was encountered in excluding new pine needles as they could easily fall through the top of the basket. The presence of the top layer of needles helped to some extent but undoubtedly needles were included at times which had not been part of the original material. Some difficulty was also encountered in later years with other species as after the top layer of leaves had undergone considerable disintegration it was not possible to remove every bit of these leaves as some would fall through the coarse netting. Another difficulty was the introduction of soil to the bottom layer by worms working up through the soil, and also the growth of grass and other plants through the leaves. All possible care was exercised but undoubtedly the later collections contained material not included at the beginning, and it is believed that none of the original material was lost except through decay so that the loss recorded is somewhat less than it really was. In some instances tunnels of rodents were found under the baskets which would tend to reduce the decay because of lack of contact between the leaves and the soil. This was especially noticeable in the spring of 1942. The samples brought into the laboratory in the fall of 1937 were lost in the process of drying, by getting too hot and catching fire.
The results are presented in table I. The pine and two hardwoods are also presented graphically in figure 1. PLANT PHYSIOLOGY It will be noticed that during the first year there was a greater loss than during any succeeding year. This was no doubt due to the decay of the parenchyma tissue. As had been expected, the hickory and maple leaves decayed much more rapidly than those of the oaks; pines, on the other hand, decayed very slowly. No information on the composition of hickory and maple leaves has been found, but WAKSMAN states that oak and pine have a high hemicellulose, cellulose, and lignin content, which would make them very resistant to bacterial action.
Percentage decrease A,n dry wei.ht In the 1942 collection the black oak remnant consisted mostly of petioles. The white oak material was composed of recognizable leaf material as well as some petioles. The mixture of pine and oak had the pine needles well disintegrated, and so were the oak leaves. Figure 1 brings out a difference in the loss of material between the hardwood leaves and the pine needles which is surprising, but easily explained.
In the former, the slope of the curve flattens out after the first few collections, whereas the curve for the pine continues at about the same slope. The early rapid disintegration in the hardwood leaves is due to the less resistant parenchyma tissue; but this leaves behind the veins and petioles composed extensively of lignified cells, which decay much more slowly. The 70)6
